
































































































































































































cost/km	 $360,595	 $325,613	 $313,953	 $302,292	
Maintenance	cost/km	 $127,501	 $127,501	 $127,501	 $127,501	


































































































































































































!" = fracture energy (J/m2) #"  = work of fracture (J) $ = load (N) %&'( = (r-l) * t = ligament 
area (m
2
) ) = radius (m) * = height of notch (m) 
  





















































































    
Table	2:	Laboratory	Cracking	Test	Methods	(Al-Qadi	et	al.,	2015)	
Test Type Purpose Specimen Dimensions 
Specimen 






6 in (Ø) 
3 in (H) 
2 in (T) 




Fracture energy from load-
displacement curve, peak load, 
critical displacement 
Inexpensive device; 




Two specimens per core or 
slice; 
Simple three-point bending 
load representing field 
bending 







6 in (Ø) 
5.7 in (H) 
2 in (T) 
Notching required = 
2.46 in; Extensometer 
required 
Fracture energy from load-
displacement curve, peak load, 
critical displacement 
Direct tensile mode; 
Easily-obtained field 
specimens; 
Possible breakage close to 
loading holes at intermediate-
temperature application; 






6 in (L) 
3 in (W) 
1.5 in (T) 
Gluing required; 
curing time needed; 
External LVDTs 
optional 
Number of cycles used as measure 
of crack resistance 
Cyclic loading application; 
High variability; 
No fundamental property 
related; 





cracking resistance, & 
ductility potential 
4 in (Ø) 
4 in (H) 
Gluing required; 
 curing time; 
External LVDTs 
required 
Tensile strain at max load used as 
indicator of ductility & cracking 
resistance potential 
Simple stress state; 
Possibility of load eccentricity 
because of end fixtures; 
Difficult to obtain field 
specimens; 
Closed-loop displacement 
control is difficult; 
High variability; 







6 in (Ø) 
2 in (T) 
External LVDTs 
required 
Max horizontal strain at max load & 
strength used as indicator of 
ductility & cracking resistance 
potential 




Tensile strength potentially 
related to cracking resistance 











































	 	 	 	 	 	 	 	
L3	 N90	0	CG	 70-22	 -	 -	 -	 6.0	 15.3	
L4	 N90	0	CG	 64-22	 -	 -	 -	 6.0	 15.3	
L5	 N90	30	CG	S13	 70-22	 -	 7	 29.8	 6.0	 15.3	
L6	 N90	30	CG	S13	 58-28	 -	 7	 29.8	 6.0	 15.3	
L7	 N90	20	CG	S13	 58-28	 -	 5	 21.2	 6.0	 15.3	
L8	 N90	10	CG	S13	 64-22	 -	 2.5	 10.5	 6.0	 15.3	
L9	 N90	30	CG	S24	AS1	 58-28	 11	 5	 30.5	 6.0	 15.2	
L10	 N90	60	CG	S24	AS1	 52-34	 40	 7	 60.8	 6.1	 15.2	
L11	 N90	0	CG	AS1	 64-22	 -	 -	 -	 6.0	 15.3	
L12	 N90	30	CG	S24	AS1	 58-28	 -	 7	 30.6	 6.0	 15.2	

































Design)	 2298-06	 2298-06	 2298-06	 	
Plant	Location	 Hodgkins,	IL	 Hodgkins,	IL	 Hodgkins,	IL	 Thornton,	IL	
Source	No.:	 50312-78	 50312-78	 50970-02	 50312-04	
Source	Name:	 Vulcan	 Vulcan	 Thelan	 Hanson	
Source	Location:	 McCook	 McCook	 Antioch	 Thornton,	IL	
































L3	 N90	CM	4	CG	 12.5	 11520	 7500	 Pass	
L7	 N90	20	CG	 12.5	 7000	 5000	 Pass	
L9	 N90	30	CG	AS	S2	 6.1	 20000	 5000	 Pass	
L10	 N90	60	CG	AS	S2	 3.1	 20000	 5000	 Pass	
L12	 N90	30	CG	AS	S2	 5.0	 20000	 5000	 Pass	
	
Table	6:	TSR	Test	Results	
Mix	ID	 Mix	Name	 Dry	Strength	(psi)	 Wet	Strength	(psi)	 TSR	 Minimum	TSR	 Result	




L7	 N90	20	CG	 123	 70	 0.57	 Fail	
L11	 N90	0	CG	AS	 108	 101	 0.94	 Pass	
L9	 N90	30	CG	AS	S2	 128	 114	 0.89	 Pass	








Mix	ID	 Mix	Name	 Binder	Grade	 RAP	(%)	 RAS	(%)	 ABR	(%)	 AC	(%)	
VMA	
(%)	
	P11	 N50	SC3	 52-28	 50	 3.5	 60	 6.7	 15.0	
	P21	 N50	SC3	 58-28	 27	 -	 29	 5.8	 14.7	
P3	 N70	BC4	 58-28	 26	 -	 29	 4.8	 13.4	
P4	 N30	BC4	 58-28	 46.5	 -	 37	 4.8	 13.6	




P6	 N90	SC3	 76-22	 10	 -	 6	 5.6	 14.1	
P7	 N50	SC3	 64-22	 -	 -	 -	 5.9	 16.7	
P8	 N50-50	 58-28	 42	 4	 49	 5.5	 13.0	
P9	 N50-60	 52-28	 42	 6	 59	 5.6	 13.0	
P10	 N70-25	 58-28	 29	 -	 25	 6	 14.5	
P11	 N70-50	 58-28	 30	 5	 48	 6	 14.5	
P12	 N80-25	 70-28	 8	 5	 26	 6.1	 16.1	
P13	 N80-50	 70-28	 10	 8	 50	 6	 15.8	
P141	 N50-Joliet	 58-28	 30	 -	 34	 5.4	 15.3	
P151,2	 N50-Sandeno	 52-28	 52	 4	 60	 6.7	 15.1	










































Rate Effect Fracture 
Models





Cracking Test Specification 


















































































































Test Method Mixtures Tested 
Push-Pull  P8 to P15 and L3, L6, L7  
Texas Overlay (TEX-248-F) P1 to P7 
Low-Temperature SCB (AASHTO TP105-13) P1 to P15, L3 to L7 and L9 to L13 



















Mix	 50%	E*	 Phase	Angle	 WN	 R	 DER	
P14	 11324	 17666	 17820	 17820	 18125	
P15	 6640	 17160	 16000	 16252	 -	
P8	 3221	 13172	 13000	 13000	 13100	
P9	 1260	 2330	 2350	 2350	 -	
P10	 8526	 17234	 17163	 17163	 -	
P11	 823	 1432	 1497	 1525	 1510	
P12	 3122	 17122	 17012	 16952	 -	





Mix	 50%	E*	 Phase	Angle	 WN	 R	 DER	
L4	 15980	 15980	 12250	 12223	 12764	
L7	 19720	 20567	 9076	 9224	 10143	








































































































































Intermediate-Temperature SCB (25°C) 
@ 6.25 mm/min 
Intermediate-Temperature SCB (25°C) 















P1 1073 6% 0.29 14% 1568 12% 0.49 4% 
P2 1131 18% 0.31 2% 1629 13% 0.53 2% 
P3 827 20% 0.32 8% 1201 19% 0.48 7% 
P4 946 9% 0.25 4% 1314 6% 0.52 10% 
P5 933 6% 0.39 2% 952 10% 0.65 2% 
P6 1466 5% 0.41 3% 1891 9% 0.64 6% 
P7 1359 16% 0.25 10% 1948 6% 0.47 9% 
P8 --3 -- -- -- 1130 15% 0.48 11% 
P9 -- -- -- -- 877 17% 0.39 9% 
P10 -- -- -- -- 1858 6% 0.40 5% 
P11 -- -- -- -- 1290 14% 0.57 11% 
P12 787 17% 0.23 1% 1629 16% 0.41 14% 
P13 729 13% 0.31 6% 1133 27% 0.43 7% 
P14 1202 9% 0.29 8% 2193 7% 0.51 3% 
P15 904 6% 0.23 5% 1417 6% 0.51 7% 
L3 -- -- -- -- 2205 5% 0.37 2% 
L4 1010 3% 0.16 7% 1775 10% 0.32 20% 
L5 -- -- -- -- 1399 6% 0.48 8% 
L6 1029 22% 0.24 4% 1769 11% 0.57 27% 
L7 1028 11% 0.17 2% 1722 5% 0.36 5% 
L8 1518 10% 0.28 8% 2043 7% 0.51 2% 























Texas Overlay SCB at 25oC and 
6.25 mm/min 

















P1 50/3.5 B 305   B/C 1073 B/C 1473 
P2 27/0 B 212 A/B/C 1131 A/B/C 1576 
P3 26/0 B 431 C 827 C/D 1209 
P4 46.5/0 B 416 C 946 C/D 1314 
P5 10/0 B 291 C 933 D 952 
P6 10/0 A 669 A 1466 A/B 1852 




















































































































































































































































( = )*( ,,-)//1	 (4)	
where	)* 	is	a	constant;	,	is	energy	release	rate	(, = 	341/5	with	34 	is	stress	intensity	factor);	and	n	is	a	
factor.		








( = 1789 (34)//1	 (6)	
where	three	versions	of	FI	considered	in	this	study	are:	
784 = 	,-: (;<(=)	 (7a)	















































































Control (L4) - DIC
N90-30 (L5) - DIC
L4 - Approximate velocity




















































































































































































































































Table 15 Aggregate Gradations of Material Used in Design of Laboratory Mixes 











1 in 100 100 100 100 100 100 100 100 
3/4 in 100 100 100 100 99.3 100 100 100 
1/2 in 100 100 100 100 90.8 100 100 100 
3/8 in 97 100 100 100 78.6 99.3 100 100 
No. 4 32 97 100 100 39 71.7 98.5 96.1 
8 9 68 94.5 100 26.5 48.6 95.4 93.3 
16 7 40 72 100 19.1 32.6 75.9 77.1 
30 6 24 49 100 14.8 24.2 50.8 57.1 
50 6 15 19.9 100 10.7 17.2 42.9 49.4 
100 5 9 4.1 95 7.7 12.7 37.2 43.0 
200 4.6 6.7 1.5 90 6 10.1 30.6 34.2 











Table 16 Mix Design Characteristics of Plant- and Laboratory- 
Produced Mixes and Testing Program Applied to Each Mix 

















P11 N50 SC3  
TOL Study 
52-28 50 3.5 60 6.7 15   X X X 
P21 N50 SC3 58-28 27 — 29 5.8 14.7   X X X 
P3 N70 BC4 58-28 26 — 29 4.8 13.4   X X X 
P4 N30 BC4 58-28 46.5 — 37 4.8 13.6   X X X 
P5 N70 SC3 64-22 10 — 6 6.1 15.8   X X X 
P6 N90 SC3 76-22 10 — 6 5.6 14.1   X X X 
P7 N50 SC3 64-22 — — — 5.9 16.7   X  X X 
P8 N50-50 
Designs by S.T.A.T.E. 
Testing 
58-28 42 4 49 5.5 13 X   X X 
P9 N50-60 52-28 42 6 59 5.6 13 X   X X 
P10 N70-25 58-28 29 — 25 6 14.5 X   X X 
P11 N70-50 58-28 30 5 48 6 14.5 X   X X 
P12 N80-25 70-28 8 5 26 6.1 16.1 X   X X 
P13 N80-50 70-28 10 8 50 6 15.8 X   X X 
P141 N50-Joliet 
Total Recycle Mixes 
58-28 30 — 34 5.39 15.3 X   X X 
P151,2 N50-Sandeno 52-28 52 4 60 6.72 15.1 X   X X 
P161,2 N50-K5 52-28 53 5 57 6.5 14.9     X X 
L3 N90 0 CG 
Laboratory Design 
Mixtures 
70-22 — — — 6 15.3 X   X X 
L4 N90 0 CG 64-22 — — — 6 15.3 X   X X 
L5 N90 30 CG S17 70-22 — 7 29.8 6 15.3     X X 
L6 N90 30 CG S17 58-28 — 7 29.8 6 15.3     X X 
L7 N90 20 CG S17 58-28 — 5 21.2 6 15.3     X X 
L8 N90 10 CG S17 64-22 — 2.5 10.5 6 15.3 X   X X 
L9 N90 30 CG S28 AS5 58-28 11 5 30.5 6 15.2 X   X X 
L10 N90 60 CG S28 AS5 52-34 40 7 60.8 6.1 15.2     X X 
L11 N90 0 CG AS5 64-22 — — — 6 15.3     X X 
L12 N90 30 CG6 S28 AS5 58-28 — 7 30.6 6 15.2     X X 
L13 N90 30 CG6 S17 AS5 58-28 — 7 29.8 6 15.3     X X 
X = Test was performed for this mix.  
1 AC containing steel slag. 
2 AC containing recycled concrete aggregate (RCA) 
3 Surface course AC, placed at the top-most layer of the pavement and exposed to traffic. 
4 Base course AC, placed directly below the surface course. 
5 AS mixture with 1% anti-strip added to virgin binder. 
7 RAS source (S1) 
6 These mixtures have different RAS sources but similar mix design. 















































Table 27 Laboratory Mix Design L13 
	72	
Appendix	B:	Plant	Mix	Designs	












































Table 37 Plant Mixtures 
Table C-1.1 P1-P15 IL-SCB (25ºC at 50 mm/min) 
Mix 













P1 TOL MIX 1 
1510.4 
1558.9 168.3 10.8 
2.6 
2.4 0.4 15.4 
3.7 
3.7 0.1 3.2 
1784.9 2.7 3.9 
1381.4 1.9 3.6 
   
   
   
P2 TOL MIX 2 
1648.6 
1752.6 103.9 5.9 
2.8 
3.3 0.5 14.4 
4.1 
4.0 0.0 0.9 
1856.5 3.7 4.0 
1391.4 1.6 3.9 
   
   
   
P3 TOL MIX 3 
1276.3 
1277.5 203.3 15.9 
2.1 
1.7 0.4 23.8 
3.6 
3.6 0.2 5.7 
1029.1 1.2 3.4 
1527.2 1.7 3.9 
   
   
   
P4 TOL MIX 4 
1484.7 
1337.5 33.3 2.5 
2.9 
1.3 0.2 13.9 
3.5 
4.1 0.1 2.9 
1304.2 1.1 4.2 
1370.8 1.4 4.0 
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Table 37 (cont.) 
P5 TOL MIX 5 
 
1040.8 54.2 5.2 
 
0.3 0.0 7.1 
 
4.9 0.1 1.5 1095.0 0.3 4.9 
986.6 0.3 4.8 
P6 TOL MIX 6 
2089.7 
1957.4 153.1 7.8 
2.8 
2.7 0.5 18.7 
5.1 
4.8 0.3 5.2 1742.8 2.0 4.6 
2039.7 3.2 4.6 
P7 TOL MIX 7 
2120.5 
2015.8 125.3 6.2 
9.7 
5.3 0.6 11.8 
3.2 
3.6 0.1 3.2 2141.1 5.9 3.8 
1890.6 4.7 3.5 
P8 N50-50 
1040.4 
1184.6 121.5 10.3 
1.5 
1.8 0.5 26.3 
3.4 
3.6 0.3 9.3 1337.6 2.5 3.4 
1175.8 1.5 4.1 
P9 N50-60 
1059.7 
967.2 92.4 9.6 
2.2 
1.6 0.6 37.1 
3.0 
2.8 0.2 7.3 874.8 1.0 2.6 
   
P10 N70-25 
2024.1 
1969.4 127.7 6.5 
9.1 
8.9 1.7 19.2 
3.1 
3.0 0.1 4.3 2091.1 10.9 2.8 
1793.0 6.8 3.0 
P11 N70-50 
1141.6 
1366.7 159.2 11.7 
1.2 
2.0 0.6 28.3 
4.8 
4.3 0.4 8.6 
1473.9 2.5 3.9 
1484.7 2.4 4.1 
1145.4 1.1 3.8 
   
   
P12 N80-25 
1581.3 
1828.9 271.8 14.9 
2.6 
8.2 1.4 17.6 
3.6 
2.8 0.1 4.6 1119.5 1.5 3.5 1557.1 6.8 2.7 





	Table 37 (cont.) 
P13 N80-50 
1603.4 
1338.5 270.5 20.2 
1.9 
2.8 1.4 49.2 
4.6 
3.6 0.7 19.2 
1444.9 4.7 3.0 
556.8 0.3 3.5 
646.2 0.4 3.9 
967.1 1.7 3.3 
   
P14 TR-JOLIET 
2161.3 
2225.5 131.7 5.9 
5.2 
6.9 1.1 16.7 
3.8 
3.8 0.1 2.3 2441.7 8.4 3.8 2208.3 7.2 4.0 
2090.6 6.7 3.7 
P15 TR-SANDENO 
1537.1 
1444.8 61.5 4.3 
2.6 
2.1 0.3 14.5 
4.0 
3.8 0.2 5.8 1434.3 1.9 4.0 1443.5 1.8 3.6 
1364.1 2.2 3.5 
P12 N80-25 
1581.3 
1828.9 271.8 14.9 
2.6 
8.2 1.4 17.6 
3.6 
2.8 0.1 4.6 
1119.5 1.5 3.5 
1557.1 6.8 2.7 
2100.7 9.7 3.0 
P13 N80-50 
1603.4 
1338.5 270.5 20.2 
1.9 
2.8 1.4 49.2 
4.6 
3.6 0.7 19.2 
1444.9 4.7 3.0 
556.8 0.3 3.5 
646.2 0.4 3.9 
967.1 1.7 3.3 
   
P14 TR-JOLIET 
2161.3 
2225.5 131.7 5.9 
5.2 
6.9 1.1 16.7 
3.8 
3.8 0.1 2.3 
2441.7 8.4 3.8 
2208.3 7.2 4.0 
2090.6 6.7 3.7 
P15 TR-SANDENO 
1537.1 
1444.8 61.5 4.3 
2.6 
2.1 0.3 14.5 
4.0 
3.8 0.2 5.8 
1434.3 1.9 4.0 
1443.5 1.8 3.6 
1364.1 2.2 3.5 
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Table 38 P17-P22 IL-SCB (25ºC at 50 mm/min) 

















147M-B1.dat 2110.8 2167.9 53.0 2.4 4.2 4.1 0.1 1.3 4.3 4.5 0.2 5.4 
147M-B2.dat 2215.5    4.0    4.8    
147M-T2.dat 2177.3    4.1    4.6    
             
P18 
156M-B2.dat 2024.8 2048.7 126.9 6.2 4.0 4.0 0.1 2.2 4.4 4.5 0.2 4.2 
156M-T1.dat 2185.8    4.0    4.7    
156M-T2.dat 1935.4    4.1    4.4    
             
P19 
157M-B1.dat 1687.6 1884.7 159.5 8.5 4.1 4.2 0.1 2.6 3.2 3.5 0.4 10.9 
157M-B2.dat 1942.5    4.2    4.0    
157M-T1.dat 2065.0    4.4    3.7    
157M-T2.dat 1843.9    4.1    3.2    
P20 
141M-B1.dat 2095.5 2015.7 98.5 4.9 3.7 3.8 0.1 3.2 5.3 5.1 0.3 6.4 
141M-B2.dat 2093.1    3.7    5.3    
141M-T1.dat 1983.8    3.9    5.3    
141M-T2.dat 1890.3    3.8    4.6    
P21 
140M-B1.dat 1779.4 1817.9 125.5 6.9 3.1 3.0 0.1 4.7 6.7 6.9 0.3 4.6 
140M-B2.dat 1958.1    3.2    6.6    
140M-T2.dat 1716.2    2.9    7.2    
             
P22 
159M-B1.dat 2008.9 1963.6 98.4 5.0 3.0 3.1 0.1 4.0 9.0 8.8 1.9 21.3 
159M-B2.dat 2031.3    3.1    10.5    
159M-T1.dat 1850.7    3.3    6.8    




Table 39 P1-P15 IL-SCB (25ºC at 25 mm/min) 
Mix Replicate ID 
Energy 
(LLD) 






Load Std Dev COV 
P1 
MIX1-SCB-3-T-1.dat 1291.3 1296.6 15.6 1.2 3.2 3.1 0.1 4.3 
MIX1-SCB-4-B-1.dat 1314.1    2.9    
MIX1-SCB-3-T-1.dat 1284.4    3.2    
         
P2 
MIX2-SCB-3-B-1.dat 1349.0 1383.6 31.1 2.2 4.5 4.5 0.1 2.4 
MIX2-SCB-3-B-2.dat 1393.1    4.6    
MIX2-SCB-3-T-2.dat 1408.9    4.4    
         
P3 
MIX3-SCB-4-B-1.dat 1043.6 1073.8 44.5 4.1 4.1 4.0 0.1 3.4 
MIX3-SCB-4-B-2.dat 1124.9    3.9    
MIX3-SCB-4-T-1.dat 1053.0    4.1    
         
P4 
MIX4-SCB-3-B-2.dat 1054.6 1112.2 64.4 5.8 4.3 4.2 0.2 4.3 
MIX4-SCB-3-T-1.dat 1181.7    4.0    
MIX4-SCB-4-B-1.dat 1100.2    4.4    
         
P5 
MIX5-SCB-3-B-1.dat 1194.9 1203.5 12.1 1.0 4.4 4.7 0.4 7.9 
MIX5-SCB-3-T-1.dat 1212.0    5.0    
         
         
P6 
MIX6-SCB-4-B-1.dat 1738.1 1879.7 149.5 8.0 4.8 4.8 0.3 5.3 
MIX6-SCB-4-B-2.dat 1865.1    4.5    
MIX6-SCB-4-T-1.dat 2035.9    5.0    
         
P7 
MIX7-SCB-3-B-1.dat 1839.1 2040.0 204.1 10.0 3.0 3.0 0.1 4.7 
MIX7-SCB-3-T-1.dat 2247.1    3.2    
MIX7-SCB-3-T-2.dat 2033.8    2.9    
         
P8 N50-50-SCBII-1-T-2 HI.dat 1392.8 1161.9 229.4 19.7 2.4 3.3 0.9 26.4 
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Table 39 (cont.) 
 
N50-50-SCBIII-B-1-1 HI.dat 934.1    3.5    
N50-50-SCBIII-T-2-2 HI.dat 1158.8    4.1    
         
P9 
N50-60-SCB4-B-1 HI.dat 548.5 644.0 82.8 12.9 3.2 3.1 0.3 10.4 
N50-60-SCB4-T-2 HI.dat 690.6    3.4    
N50-60-SCBII-2-B-2 HI.dat 693.0    2.8    
         
P10 
N70-25-SCBII-3-2 HI.dat 1224.1 1269.9 64.8 5.1 2.1 2.2 0.1 5.2 
N70-25-SCBIII-T-2-2 HI.dat 1315.7    2.3    
         
         
P11 
N70-50-SCBII-2-T-1 HI.dat 1115.4 1260.4 126.7 10.1 3.5 3.4 0.1 3.9 
N70-50-SCBIII-T-2-1 HI.dat 1350.0    3.3    
N70-50-SCBIII-T-2-1 HI.dat 1315.8    3.4    
         
P12 
N80-25-SCBII-2-B-1 HI.dat 1100.4 1316.6 226.1 17.2 2.3 2.5 0.2 7.6 
N80-25-SCBIII-T-2-1 HI.dat 1297.9    2.5    
N80-25-SCBIII-T-3-1 HI.dat 1551.5    2.7    
         
P13 
N80-50-SCBII-2-B-2 HI.dat 705.6 745.2 141.6 19.0 3.5 3.3 0.2 5.5 
N80-50-SCBIII-B-1-1 HI.dat 902.5    3.1    
N80-50-SCBIII-T-2-1 HI.dat 627.6    3.3    
         
P14 
TR-J-4-B-1.dat 1388.5 1387.0 57.3 4.1 2.0 2.2 0.2 7.3 
TR-J-4-T-1.dat 1434.3    2.1    
TR-J-6-B-2.dat 1419.1    2.4    
TR-J-6-T-1.dat 1305.9    2.3    
P15 
TR-S-3-B-2.dat 970.2 1039.1 89.0 8.6 2.7 2.6 0.2 5.9 
TR-S-3-T-2.dat 960.1    2.7    
TR-S-5-B-2.dat 1082.7    2.4    
TR-S-5-T-2.dat 1143.3    2.5    
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Table 40 P1-P15 IL-SCB (25ºC at 6.25 mm/min) 
Mix Replicate ID 
Energy (LLD) 






Load Std Dev COV 
P1 
MIX1-SCB-1-B-1.dat 1145.3 1073.3 65.1 6.1 1.9 2.1 0.2 8.2 
MIX1-SCB-1-B-2.dat 1055.7    2.2    
MIX1-SCB-2-T-2.dat 1018.8    2.3    
         
P2 
MIX2-SCB-1-B-2.dat 1071.5 1131.4 208.7 18.4 2.1 2.2 0.4 16.8 
MIX2-SCB-1-T-1.dat 1363.5    2.6    
MIX2-SCB-1-T-2.dat 959.3    1.9    
         
P3 
MIX3-SCB-2-B-2.dat 855.9 827.3 165.9 20.0 1.6 1.5 0.2 14.8 
MIX3-SCB-2-T-1.dat 977.1    1.6    
MIX3-SCB-2-T-2.dat 649.0    1.2    
         
P4 
MIX4-SCB-1-B-1.dat 976.1 946.4 133.6 14.1 2.5 2.4 0.1 4.3 
MIX4-SCB-1-B-2.dat 855.2    2.3    
MIX4-SCB-1-T-1.dat 1007.9    2.5    
         
P5 
MIX5-SCB-1-B-2.dat 879.9 933.4 80.6 8.6 1.4 1.5 0.1 6.7 
MIX5-SCB-2-B-1.dat 933.2    1.5    
MIX5-SCB-2-T-2.dat 987.1    1.6    
         
P6 
MIX6-SCB-1-B-1.dat 879.9 933.4 53.6 5.7 2.2 2.1 0.1 3.4 
MIX-6-SCB-1-T-1.dat 933.2    2.0    
MIX6-SCB-1-T-2.dat 987.1    2.1    
         
P7 
MIX7-SCB-1-T-2.dat 1369.1 1358.9 212.4 15.6 2.8 3.1 0.4 11.2 
MIX7-SCB-2-B-1.dat 1141.5    3.1    
MIX7-SCB-2-B-2.dat 1565.9    3.5    
         
P12 
N80-25-5-B.dat 680.3 786.9 133.3 16.9 1.7 1.7 0.0 0.7 
N80-25-9-B.dat 744.0    1.7    
N80-25-9-T.dat 936.3    1.7    
         
P13 N80-50-8-T.dat 724.0 729.4 95.9 13.1 2.2 2.3 0.1 5.6 
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N80-50-9-B.dat 827.8    2.5    
N80-50-9-T.dat 636.3    2.3    
         
P14 
JOLIET-12-T-2.dat 1286.2 1201.9 108.8 9.0 2.0 2.2 0.2 8.0 
JOLIET-13-T-1.dat 1079.1    2.2    
JOLIET-16-T-2.dat 1240.3    2.4    
         
P15 
SANDENO 13-T-1.dat 867.4 904.0 51.7 5.7 1.6 1.7 0.1 4.6 
SANDENO 17-B-1.dat 940.5    1.7    
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Table C-2 Laboratory Mixtures 































0.37 0.01 1.79 
16.1 
15.7 0.77 4.9 2407.6 0.38 16.4 
















0.37 0.06 16.4 
10.9 
12.8 1.75 13.7 2043.9 0.31 12.2 














0.48 0.03 7.2 
2.1 
2.3 0.26 11.5 1462.0 0.47 2.6 















0.51 0.10 18.9 
4.4 
4.6 0.94 20.3 
1588.0 0.46 4.6 
1510.0 0.64 3.5 














0.36 0.02 4.6 
9.0 
9.2 0.39 4.27 1793.1 0.36 9.7 















0.50 0.01 1.4 
4.8 
5.9 1.14 19.6 2174.3 0.5 7.5 















0.44 0.02 4.3 
3.5 
4.0 0.59 15.0 1570.3 0.42 4.8 
1712.9 0.46 3.6 
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0.56 0.07 12.0 
1.3 
1.8 0.32 18.1 
1235.1 0.52 1.7 
1408.6 0.56 2.1 








1464.9 164.9 11.2 
0.46 
0.33 0.09 27.3 
 
12.9 0.61 4.8 
1651.5 0.34 13.8 
1490.3 0.31 12.4 





















0.39 0.01 3.9 
5.7 
4.7 0.58 12.4 
1444.8 0.42 4.8 
1322.2 0.40 4.3 
1430.4 0.38 4.6 

















0.50 0.04 7.6 
2.6 
2.6 0.20 7.6 
1833.8 0.47 2.7 
1604.4 0.55 2.8 
1506.3 0.49 2.5 
1127.8 0.46 2.2 
